Isospin symmetry breaking in the quark condensates, d d = ūu , is a fundamental parameter in both the QCD sum rule studies and the chiral perturbation theory. In this article, we apply the QCD sum rule method to treat the hyperon mass difference 
Although quantum chromodynamics (QCD) has been accepted as a theory for describing strong interactions among quarks and gluons, it is highly nonperturbative at the confinement scale. In particular, it is expected that the QCD ground state, or the QCD vacuum, has nonzero quark condensate <qq >, gluon condensate < G 2 >, and many other condensates of higher order. Making use of the method QCD sum rules [1] , it has become possible to study hadron physics in terms of the basic parameters of QCD, such as current quark masses and nonperturbative condensates. In a systematic study of isospin symmetry breaking effects, both estimates on γ have been obtained in the chiral perturbation theory [4] , in the Nambu-JonaLasinio model [5, 6] , and in QCD sum rules [7, 8, 9, 10, 11] ; the value has a fairly large range,
In the QCD sum rule approach, the error in estimating the value of γ comes from the poorly-known electromagnetic contributions [8] and instanton effects [11] .
In this paper, we wish to use the QCD sum rule method to obtain the isospin symmetry breaking parameter γ from the hyperon mass difference
that the electromagnetic contributions are expected to cancel almost exactly. The cancelation may be understood as follows. In the simple (constituent) quark model [12, 13, 2, 3] , the electromagnetic contributions can be separated into a contribution from photon exchange between two of the three quarks and a contribution from the quark self-energy type:
where Q 1 , Q 2 , and Q 3 are the quark charges and 1/r is the (effective) average inverse distance of two quarks in a baryon. In the isospin symmetric limit, the radii of Σ + , Σ − , and Σ 0 are identical so that
Here the equality would take hold should isospin symmetry be exact. We therefore obtain
We note that similar arguments may be constructed for other models of hadrons. Using the quark model estimates and the experimental information from electron scattering on the protons and neutrons (extrapolated to the other members of the baryon octet), Gasser and
MeV, which is consistent with the above observation. Accordingly, the experimentally observed value,
5.62 ± 0.13 MeV, may serve to determine m d − m u and γ in an unambiguous manner. As some authors have indicated that instanton contributions are absent in the chirally even baryon sum rules [11] but may be of significance in the chirally odd one, we choose to employ solely the chirally even sum rules.
We turn our attention to the derivation of QCD sum rules. Following the standard procedure, we consider the two-point Green's function
where the composite field operators are specified by
with a, b, and c color indices and C=−C T the charge conjugate operator. At the hadronic level, we write the Green's function via dispersion relation as
where
and
with v(p) the Dirac spinor normalized asv(p)v(p)=2m Σ . At the quark level, we write, using the Σ + case as our example,
Here we have used the definition,
as in Ref. [8] .
Π(p) has two invariant structures:
where Π 1 and Π p are two invariant functions. We name Π 1 as the chirally odd sum rule since chiral-odd operators contribute dominantly, and Π p as the chirally even sum rule. The derivation of the relevant QCD sum rules is similar to what we have reported in our earlier papers [8, 14] . Here we record only the final results on the Π p (chirally even) Σ mass sum rules:
where we have adopted the definitions:
In Eqs. (11-13), M 2 is the Borel mass squared, as arising from the Borel transform of the sum rules,
In what follows, we take the value ss =0.8 ×( ūu + d d )/2. We also use the relation
, a relation which has been examined in some detail in octet baryons [7] . The input parameters in the numerical analysis are taken to beā q =(a u + a d )/2=0.545 
In Fig. 1 , we plot the LHS and RHS as a function of the Borel mass squared, M 2 . The solid curve is the LHS assuming the value Following the same procedure as outlined above and using the present value for γ, we have repeated the analysis of the sum rule for the neutron-proton mass difference within the Borel region 0.9 GeV 2 ≤ M 2 ≤ 1.1 GeV 2 [8, 14] . The result is illustrated in Fig. 2 P and adopting our approach together with the same parameters as in the present paper, we obtain γ = −(0.7 − 0.9) × 10 −2 , a result consistent with that in Ref. [11] and also with that in our earlier paper [8] . Nevertheless, the choice m 
